The impact of correcting for smoking status when screening for chromosomal anomalies using maternal serum biochemistry and fetal nuchal translucency thickness in the first trimester of pregnancy.
To evaluate the influence of cigarette smoking status on maternal serum free beta-hCG, PAPP-A and fetal nuchal translucency (NT) thickness at 11 to 14 weeks of gestation in a large cohort of women screened prospectively for chromosomal anomalies. Information on maternal cigarette smoking status, maternal age, maternal serum biochemical marker levels and fetal NT were collected from the prenatal screening computer records in two OSCAR screening centres. Data was available from 32,730 unaffected pregnancies and from 124 with Down syndrome. Statistical analysis of the marker levels in the smoking and non-smoking group were carried out. The impact on false-positive rate of correcting for smoking status was assessed from a modelling exercise. Prevalence of smoking was significantly affected by maternal age with an overall incidence of 11.5%, which varied from 35% in women under 20 to 7% in women over 35. In the unaffected population, the median free beta-hCG MoM was significantly lower in the smoking group (0.97 vs 1.00) as was that for PAPP-A (0.84 vs 1.02). The standard deviation of the log(10) MoM free beta-hCG was lower in the smoking group and that for PAPP-A was higher in the smoking group. The difference in median marker levels did not seem to be related to the number of cigarettes smoked per day. In the group with Down syndrome, the median MoM free beta-hCG was not significantly different in the smokers (1.69 vs 1.86) as was that for PAPP-A (0.53 vs 0.57). Fetal delta NT was not significantly different in the unaffected smokers (0.11 vs 0.0 mm) or in those with Down syndrome (1.96 vs 2.25 mm). In the smoking group, when screening using maternal serum biochemistry and age alone, the false-positive rate was 6.17%, compared to 4.67% in an age-matched group of non-smokers. Correcting for smoking status by dividing the measured MoM by the median found in the smoking group resulted in the false-positive rate falling to 4.40%. When screening using NT, maternal serum biochemistry and age, the false-positive rate in smokers was 4.48%, which reduced to 3.46% after correction-in line with the 3.76% in the non-smoking group. The impact on detection rate was too small to be accurately measured. The impact of smoking on first-trimester biochemical marker levels does not seem to be dose related. Whilst correcting first-trimester biochemical markers for maternal smoking status has little impact at the population level for detection rates, a considerable reduction in false-positive rate can be achieved, reducing the level to that seen in non-smokers. However, the effect on the individual patient-specific risk can be substantial and could certainly make a difference to the patient's decision on whether to have an invasive test.